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In this study, we investigated the labeling of facial expressions in French-speaking children. 
The participants were 137 French-speaking children, between the ages of 5 and 11 years, 
recruited from three elementary schools in Ottawa, Ontario, Canada. The facial expressions 
included expressions of happiness, sadness, fear, surprise, anger, and disgust. Participants 
were shown one facial expression at a time, and asked to say what the stimulus person was 
feeling. Participants' responses were coded by two raters who made judgments concerning 
the specific emotion category in which the responses belonged. 5- and 6-year-olds were 
quite accurate in labeling facial expressions of happiness, anger, and sadness but far less 
accurate for facial expressions of fear, surprise, and disgust. An improvement in accuracy as 
a function of age was found for fear and surprise only. Labeling facial expressions of disgust 
proved to be very difficult for the children, even for the 11-year-olds. In order to examine the 
fit between the model proposed by Widen and Russell (2003) and our data, we looked at the 
number of participants who had the predicted response patterns. Overall, 88.52% of the 
participants did. Most of the participants used between 3 and 5 labels, with correspondence 
percentages varying between 80.00% and 100.00%. Our results suggest that the model 
proposed by Widen and Russell (2003) is not limited to English-speaking children, but also 
accounts for the sequence of emotion labeling in French-Canadian children. 
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INTRODUCTION 

Children's ability to recognize emotions from facial expressions 
plays an important role in their social adaptation. The informa- 
tion provided in the face allows protagonists involved in a social 
interaction to assess each other's internal state, and to adjust their 
behavior in such a way that individual needs can be fulfilled (Izard, 
1991; Ekman, 2003). There is strong evidence that the ability 
to interpret facial expressions in terms of emotion categories is 
shown in the preschool years when the recognition task is very 
simple. Bullock and Russell ( 1985) presented 2-year-olds with two 
pictures at the time and asked them to point to the face display- 
ing a specific emotion. They noted that performance was above 
chance level for happiness, anger, fear, surprise, disgust, and sad- 
ness. Preschoolers' performance has also been found to be quite 
good for some basic emotions when the recognition task involves 
a choice of three different facial expressions (Harrigan, 1984; 
Camras and Allison, 1985; Markham and Adams, 1992; Boyatzis 
etal, 1993). 

Important differences in the developmental pattern of the 
recognition of the different emotions are also well documented. 
Facial expressions of happiness, anger, and sadness have gener- 
ally been found to be recognized at an earlier age than those of 
fear, anger, and surprise. These differences are quite robust. They 
were reported when children had to select the expression of a 
given emotion from an array of different expressions (Tremblay 
etal, 1987; Markham and Adams, 1992; Gosselin, 1995; Gosselin 
and Larocque, 2000), when they were shown one expression at a 
time and asked to select the right emotion name from an array 



of different names (Zuckerman and Przewuzman, 1979; Gosselin 
etal., 1995), and when they were presented with one expression 
at a time and asked to generate an emotion label on their own 
(Harrigan, 1984; Markham and Adams, 1992; Vicari etal., 2000; 
Widen and Russell, 2003). 

It is important to note that children's performance in rec- 
ognizing facial expressions varies according to the type of task. 
Researchers who used the labeling task have generally reported a 
level of performance lower than those who used the choice-from- 
an-array task (Harrigan, 1984; Markham and Adams, 1992). Two 
main interpretations have been proposed to explain this difference. 
One possibility is that the lower-level performance in the labeling 
task results from a problem of accessibility of emotion labels. While 
emotion labels are easily accessible in the choice-from-array task, 
children have to retrieve them from their long term memory when 
they perform the labeling task. A second possibility, proposed by 
Russell (1994), is that the better performance in the choice-from- 
array task results from a method artifact. When presented with a 
target facial expression and several labels, children might choose 
the right label not because they know what emotion is portrayed 
by the target facial expression, but because they have eliminated 
the other labels. According to this explanation, children use their 
knowledge of the facial expressions they know the best to elim- 
inate response options until they are left with only one option. 
According to this view, the processing of information involved in 
the choice-from-array task is not representative of the type of pro- 
cessing that takes place in everyday life. When children interact 
with other people, they see their faces and they have to retrieve 
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the appropriate emotion concept from their long term memory. 
They are not provided with various labels as is the case in the 
choice-from-array task. 

Recently, Widen and Russell (2003, 2008, 2013) proposed a 
model accounting for the age changes in the labeling of facial 
expressions. In a series of studies, these authors examined the 
number of labels used by children in free-labeling tasks. One facial 
expression was presented at a time, and children were asked to say 
what the stimulus person was feeling. Their analysis led them 
to propose a model of progressive differentiation between the 
emotion labels accounting for 81.3% of the children's responses. 
According to this model, children begin with a very simple mean- 
ing system for interpreting facial expressions. When children use 
only one word to label facial expressions, this word most often 
refers to happiness. When they use two words, at the age of 
40 months on average, these words most often refer to happi- 
ness and sadness, or to happiness and anger. At the following level, 
children use three words: happy, angry, and sad. Surprise and fear 
are added at the age of 56 months, on average, with some children 
adding fear to happy, angry, and sad while others add surprise to 
these three words. At the next level (at 62 months on average), 
children use five labels: happy, sad, angry, scary, and surprise. At 
the last level, children add disgust to the lexicon they use to label 
facial expressions. The last level is achieved by children at the age 
of 66 months, on average. 

The differentiation model thus posits developmental changes 
in the number and in the size of emotion categories. Some emo- 
tion categories, like surprise or disgust, are never used (or rarely 
used) by 3 -year-olds but are used quite often by older children. 
Other categories, like happiness, sadness, and anger, are used to 
describe the appropriate facial expression but also other irrelevant 
facial expressions. As children get older, they tend to use these 
categories to describe these other irrelevant facial expressions less 
often. Developmental changes thus affect the size of emotion cate- 
gories. At a given age, some emotion categories are very broad and 
include the relevant facial expression as well as irrelevant facial 
expressions. Other emotion concepts are rarely used (their labels 
are rarely produced), even when the relevant facial expression is 
shown to the child. 

According to Widen and Russell (2013), the age changes in 
the labeling of facial expressions reflect the process of concept 
formation. The concept of anger, for instance, corresponds to the 
relation between several components such as children's knowledge 
of the causes of anger, of its behavioral consequences, of its facial, 
vocal, and behavioral correlates, of its bodily changes, and of the 
words used to name it. The emotion concepts do not emerge fully 
formed, but develop gradually, one at a time. Furthermore, the 
order of addition of the components is not necessarily the same 
for all emotions. The authors assert that facial expressions may be 
added to the concept of happiness earlier than for the concepts of 
fear or disgust. The age at which a component is added to a given 
emotion concept is thought to depend upon the regularity of a 
particular cue. If facial correlates of a given emotion are highly 
variable, they are less likely to be added to the concept than if they 
are a little variable. Culture and language are also expected to exert 
an effect on the particular time components are added to emotion 
concepts. Social sanctions for expressing certain emotions might 



delay the time at which their facial correlates are added to the 
corresponding emotion concepts. The extent to which cultures 
emphasize some emotions compared to others is likely to facili- 
tate the addition of emotion words to the corresponding emotion 
concepts. Emotions that are often discussed by parents, educa- 
tors, or other people interacting with children are more likely to 
be named appropriately than those that are not. Current evidence 
indicates that languages partition the emotion domain differently 
(Shweder etal., 2008). To the extent that some languages make 
clearer distinctions between emotions than other languages do, 
one can expect children speaking these languages to better label 
emotions or to label them sooner. 

The model proposed by Widen and Russell (2003, 2008, 2013) 
is based on data gathered in studies using free-labeling tasks with 
English-speaking children. It is not known whether the model 
could account for the recognition of facial expressions of children 
who use languages other than English. According to these authors, 
the process by which children learn to label facial expressions is 
affected by the way the culture emphasizes particular concepts. 
For instance, they suggested that the slow pace at which children 
improve in producing the correct label for disgust might reflect the 
fact that this emotion is not emphasized in North-American cul- 
ture. They also proposed that the differentiation between emotion 
categories might be affected by the lexicon associated with a given 
language. Specifically, they hypothesized that the label degoute in 
French might be used earlier by French-speaking children than the 
corresponding label in English (disgusted) because its meaning is 
simpler: it is more closely associated with bad tastes and food. In 
English, the term disgusted also refers to morality and persons as 
well as food. 

The general aim of this study was to investigate the free-labeling 
of facial expressions in a sample of French-Canadian children. We 
were especially interested in the developmental changes that took 
place during the second half of childhood (5-11 years) because 
it is not yet clear at what age children are able to succeed in 
the labeling of facial expressions of fear, surprise, and disgust. 
First, we examined whether the sequence of use of emotion cate- 
gories in this population was similar to the sequence identified by 
Widen and Russell (2003). In order to do so, the labels produced 
by the children were coded by independent judges to determine 
the emotion category to which they referred. Our coding proce- 
dure was very similar to that used by Widen and Russell (2003), 
but adapted to the French language. We hypothesized that if a 
child used only one emotion category while performing the task, 
that category would refer to happiness. If a child used only two 
different emotion categories to describe the different facial expres- 
sions, these categories would refer to happiness and sadness or 
to happiness and anger. If a child used three different emotion 
categories, they would refer to happiness, sadness, and anger. 
To the extent that four different emotion categories were used, 
they would refer to happiness, sadness, anger, and fear or to hap- 
piness, sadness, anger, and surprise. If five different categories 
were used, they would refer to happiness, sadness, anger, fear, and 
surprise. 

Second, we examined the changes in accuracy in labeling facial 
expressions. Based on the findings of previous studies (Harrigan, 
1984; Markham and Adams, 1992; Vicari etal, 2000; Widen and 
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Russell, 2008), we expected labeling accuracy for fear, surprise, and 
disgust expressions to improve between the ages of 5 and 11. 

Third, we examined the number of emotion categories used 
by school-age children. According to Widen and Russell (2003, 
2008), facial expressions that are put in the same category in early 
childhood (like fear and surprise or disgust and anger) are later put 
in different categories. Thus, we expected the number of categories 
used by children to label facial expressions to increase between the 
ages of 5 and 11. 

Fourth, we were interested in developmental changes regard- 
ing the size of emotion categories, the latter being defined as 
the number of different facial expressions put in that category. 
According to the differentiation model, the size of some emo- 
tion categories increases as a function of age while the size of 
other categories decreases. Specifically, we expected the size of 
the categories referring to happiness, sadness, and anger would 
decrease while the size of the categories referring to fear, sur- 
prise, and disgust would increase between the ages of 5 and 1 1 . 
According to the differentiation model, the categories referring 
to happiness, sadness, and anger have already appeared at the 
age of 5, and they narrow during the following years as they are 
better differentiated from the other categories. In contrast, the cat- 
egories referring to fear, surprise, and disgust appear later, meaning 
that young children are less likely than older children to use 
these labels when presented with facial expressions depicting these 
emotions. 

Fifth, we investigated the spectrum of the words used by school- 
age children to label facial expressions. According to parental 
reports, most English-speaking children begin to use words refer- 
ring to happiness, sadness, and anger between the age of 2 
and 3 (Ridgeway etal., 1985). Analyzing spontaneous speech in 
young children, Wellman etal. (1995) provided more direct evi- 
dence of this. They found that 2-year-olds use several words, 
like happy, sad, and mad, to refer to the emotions they experi- 
ence as well as those experienced by other people. Dunn etal. 
(1987) and MacWhinney (2000) also examined spontaneous con- 
versations in young English-speaking children and report that 
most 3-year-olds use words referring to disgust (like disgust, 
yuck) in spontaneous conversation, although they do so infre- 
quently. To our knowledge, such an analysis of children's lexicon 
has not yet been conducted in French-speaking children. This 
analysis was informative with respect to richness of children's 
lexicon in the emotion domain. It allowed us to determine 
whether the labels used by emotion researchers (Sander and 
Scherer, 2009) to name the basic emotions (such as happiness, 
fear, anger, surprise, sadness, and disgust) are also used by chil- 
dren when they have to label facial expressions. It also allowed 
us to identify the labels that are used the most often by school- 
age children. The results we gathered with respect to the latter 
issue have implications for designing recognition tasks in future 
studies. 

MATERIALS AND METHODS 
PARTICIPANTS 

The participants in this study were 137 children recruited from 
three middle-class elementary schools located in Ottawa, Ontario, 
Canada. The ages of these children ranged from 5 to 1 1 years old. 



The children were divided into seven different age groups: 17 (8 
girls) were 5 years old (M = 5.57, SD = 0.27), 21 (9 girls) were 
6 years old (M = 6.48, SD = 0.31), 21 (12 girls) were 7 years old 
(M = 7.44, SD = 0.28), 15 (10 girls) were 8 years old (M = 8.33, 
SD = 0.24), 17 (7 girls) were 9 years old (M = 9.48, SD = 0.32), 
25 (15 girls) were 10 years old (M = 10.47, SD = 0.31), and 20 
(9 girls) were 11 years old (M = 11.80, SD = 0.32). All partici- 
pants had French as their mother tongue (no one had English as 
their mother tongue) and were educated in French. Only children 
with parental consent took part in the study. The recruitment 
and the treatment of participants were carried out in confor- 
mity with the ethical standards for research at the University of 
Ottawa. 

MATERIAL 

The materials shown to participants included six drawings of ani- 
mals and 14 pictures of facial expressions. The presentation of 
animals served to verify that children were able and willing to pro- 
vide labels. The drawings of animals (cat, dog, cow, rabbit, horse, 
and chicken) were taken from the Animal Category of Clipart, 
Microsoft Office, and were modified with Photoshop in order to 
enlarge their original format. The facial expressions were identical 
to those used by Widen and Russell (2003, Study 3) and included 
seven facial expressions (neutral, happy, sad, mad, scared, sur- 
prised, and disgusted) made by a school-age boy and a school-age 
girl. The pictures were taken from the Linda Camras collection 
and were coded with the FACS (Ekman and Friesen, 1978) to 
ensure that they were representative of prototypical facial expres- 
sions. Camras etal. (1983) presented evidence that these facial 
expressions were well recognized by adults. 

PROCEDURE 

The study was conducted with each participant individually, in an 
area located close to his or her classroom. The experiment involved 
one 15-min period and included two tasks: the labeling of animals, 
always performed first, and the labeling of facial expressions. The 
drawings of animals were presented in a random order, one at a 
time, until the participant provided his or her response. The facial 
expressions were presented in a similar way, except that all of the 
expressions for a given model were presented in a row. First the 
experimenter showed the neutral face of the model and indicated 
his or her name (Marc or Suzanne), and then the six emotional 
expressions in a random order. The order of the models (boy first 
or girl first) was balanced across participants. If participants were 
not able to label a facial expression, they were asked if they had 
ever seen someone making the same expression, and how that 
person was feeling at that moment. If the participants could still 
not answer, the experimenter asked them if they had made the 
same face, and how they felt at that moment. The participants' 
responses were written down by the experimenter. 

SCORING 

Participants' responses were coded separately by two judges 
(undergraduate students) according to a coding scheme prepared 
by two other judges (graduate students). The coding scheme 
(see Table 1) included words, and expressions related to the six 
basic emotions and found in several French dictionaries. Each 
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Table 1 I Scoring scheme used to classify children's labels into emotion categories. 



Category Labels associated with the category 



Happiness Content, heureux, joyeux, rejoui, ravi, jovial, gai, satisfait, epanoui, enthousiaste, se sent bien 

Fear Appeure, a peur, effraye, panique, terrorise, inquiete, craintif, affole, alarme, angoisse 

Anger Fache, colerique, en colere, offusque, contrarie, agace, exaspere, irrite, indigne, revolte, contrarie, se sent mechant, frustre 

Surprise Surpris, etonne, ahuri, stupefait, ebahi, effare, impressionne 

Sadness Triste, malheureux, peine, attriste, morose, chagrine, maussade, accable, abattu, deprime, degu 

Disgust Degoute, degueulasse, degueu, ecoeure, repugne, se sent ouache 

Other Other words or expressions not included in the previous lists 

Don't know No response 



judge coded all the labels produced by the 137 participants and 
was unaware of the participants' age and gender as well as the 
type of expression that were presented. The inter-rater agree- 
ment was 0.90 k and disagreements between the judges were later 
resolved by discussion. These disagreements always occurred for 
non-expected words produced by the participants. 

In the context of this study, the size of an emotion category 
refers to the number of different expressions put in it. For example, 
if a child used the label sadness at least once when presented with 
sadness and anger expressions but never used it when presented 
with the other expressions, we considered that the size of his or 
her category of sadness was 2. If a child used the label surprise 
at least once when shown expressions of surprise, happiness or 
fear, the size of his or her surprise category was scored as 3. Note 
that perfect labeling of facial expressions entails a size of 1 for 
each emotion category, meaning that a given category is used only 
for the corresponding facial expression and never for other facial 
expressions. 

RESULTS 

Nearly all the participants (135 out of 137) completed both tasks. 
Two female participants (a 5-year-old and a 10-year-old) failed 
to provide labels for facial expressions for most of the trials. The 
data associated with these participants were not considered in the 
following analyses. 

CHILDREN'S ABILITY TO PRODUCE VERBAL LABELS FOR ANIMALS 

Before performing the main task, children were asked to label 
animals. This first part of the procedure was intended to verify that 
children were able and willing to provide labels. Mean accuracy 
for labeling animals was 92.59% (SD = 14.26) for the 5-year-olds, 
94.44% (SD = 10.97) for the 6-year-olds, 96.83% (SD = 6.71) 
for the 7-year-olds, and between 99.00% and 100.00% for the four 
older groups. These results are in agreement with those reported by 
Widen and Russell (2003) and provide clear evidence that even the 
5-year-olds understood the task and were able to produce labels. 

THE SEQUENCE OF USE OF EMOTION CATEGORIES 

In order to examine whether the model proposed by Widen and 
Russell (2003) accounted for the responses produced by the partic- 
ipants of this study, we looked at the number of participants who 



had the predicted patterns of responses. For example, if a given 
participant produced only two different labels while performing 
the task, these labels had to refer to sadness and happiness or to 
anger and happiness. Otherwise, the participant was considered an 
instance of non-correspondence. If a given participant produced 
three different verbal labels, these labels had to refer to happi- 
ness, anger, and sadness. The number of participants who had 
a response pattern fitting with the model is presented in Table 2. 
The overall percentage of correspondence was 88.52%, with values 
ranging from 80% to 100% depending on the number of cate- 
gories that were used. Given the age range of the participants, 
we expected them to use several emotion categories. As shown in 
Table 2, 70 children (51.85%) used five categories, 35 (25.93%) 
four categories, and 15 (11.11%) three categories. Surprisingly, 
very few children (13 out of 135) used the six categories. 

CHANGES IN THE ACCURACY OF THE LABELING 

Mean accuracy in the labeling task was rather low in the 5 -year- 
olds (50.98%), and improved only gradually over the next 6 years, 
reaching 62.30%, 66.27%, 71.11%, 72.55%, 77.43%, and 75.83% 
in the older groups, respectively. As the data were not normally 
distributed, nor amenable to a normal distribution even after var- 
ious types of transformations, we used the Kruskall-Wallis test to 
assess the effect of age on overall performance. The test indicated a 
significant effect of age, x 2 (df = 6,N= 135) = 39.50, p < 0.0001. 



Table 2 | Correspondence between the emotion categories used by the 
participants and the sequence proposed by Widen and Russell (2003). 



Nb of 


Nb of 


Nbof 


Percentage of 


categories 


matches 


non-matches 


matches 


1 


0 


0 


na 


2 


2 


0 


100.00 


3 


12 


3 


80.00 


4 


28 


7 


80.00 


5 


66 


4 


94.3 


6 


na 


na 


na 


Overall 


108 


14 


88.52 
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Dunn's multiple comparison test for independent samples showed 
that mean accuracy for the 5-year-olds was lower than for the 8- 
year-olds and older children, and lower for the 6- and 7-year-olds 
than for the 10-year-olds and older groups. 

In order to get a more specific picture of the performance in the 
task, we then turned to the labeling of each type of expressions. As 
the task included two trials per type of expression, the participants 
could be credited with 0, 1, or 2 points. Figure 1 illustrates partici- 
pants' mean accuracy in terms of percentages. As one can see from 
this figure, mean performance was high in the 5-year-olds and in 
the older groups for happiness, anger, and sadness expressions. 
However, the situation was different for the three other types of 
expressions. Mean accuracy was very low in the 5-year-olds for 
fear and surprise expressions, with major improvement over the 
following years. 

Given that the data were not normally distributed, nor 
amenable to a normal distribution, the Kruskall-Wallis test was 
used to examine age differences between the age groups. The 
test indicated a significant effect of age for fear, x 2 (df = 6, 
N= 135) = 19.04, p < 0.004, and surprise expressions, x 2 (df = 6, 
N = 135) = 45.59, p < 0.0001. Dunn's multiple comparison test 
for independent samples showed that mean accuracy in labeling 
fear was lower for the 5-year-olds than for older groups. However, 
no other differences were significant. The test also showed that 
mean accuracy in labeling surprise expressions was higher for the 
9-year-olds and older children than for the 5-year-olds, and higher 
for the 9-year-olds and older children than for the 6-year-olds. 

In order to better understand the improvement in labeling 
accuracy for fear and surprise, we examined the frequency of the 
errors. We were specifically interested in knowing which other 
irrelevant emotion categories they used when shown these two 
types of expressions. When the 5-year-olds were presented with 
fear expressions, their errors consisted in interpreting them as 
happiness, anger, and sadness (see Figure 2). The Wilcoxon test 
for independent samples indicated that the 6-year-olds were less 
likely than the 5-year-olds to interpret fear expressions as anger, 
X. 2 (df = 1, N = 38) = 375.50, p < 0.04. However, no significant 
differences were found for the two other types of errors. As shown 
in Figure 3, the 5-year-olds tended to interpret surprise expres- 
sions as happiness, the 6-year-olds as fear, and the 7-year-olds as 



120 - 




5 6 7 8 9 10 

Age (in years) 



FIGURE 1 | Mean accuracy (expressed in percentage) in labeling facial 
expressions as a function of age and type of expression. 



0,16 




■ 5 years 

■ 6 years 



happiness anger surprise Sadness Disgust 

Type of error 

FIGURE 2 | Mean probability of occurrence of errors for fear 
expressions as a function of type of error. 



0,18 -I 




happiness fear anger Sadness Disgust 

Type of error 

FIGURE 3 | Mean probability of occurrence of errors for surprise 
expressions as a function of type of error. 



happiness and fear. The Kruskall-Wallis test did not reveal any sig- 
nificant changes related to age in the frequency of these two types 
of errors. 

As we mentioned earlier, disgust expressions were generally 
poorly labeled by the children between the ages of 5 and 1 1 . As 
we did not find any improvement in the labeling accuracy as a 
function of age, we examined the frequency of the errors for 
the participants pooled together. The Friedman test for related 
samples indicated significant differences in the probability of 
the different types of errors, x 2 (df = 4, N = 135) = 225.27, 
p < 0.0001. Interpreting disgust expressions as anger (M = 0.25) 
was far more common than interpreting them as happiness 
(M = 0.01), fear (M = 0.00), surprise (M = 0.00), or sadness 
(M = 0.02). 

CHANGES IN THE NUMBER OF EMOTION CATEGORIES USED BY THE 
CHILDREN 

The mean number of emotion categories used by the participants 
is presented in Table 3. The Kruskall-Wallis test indicated a sig- 
nificant effect of age, x 2 (dl = 6, N = 135) = 38.77, p < 0.0001. 
Dunn's multiple comparison test revealed that the 8-year-olds and 
older groups used more categories than the 5-year-olds. No other 
significant differences were found between the groups. 
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Table 3 | Number of categories used by the participants. 



Age 


M 


SD 


5 


3.47 


0.87 


6 


4.19 


0.87 


7 


4.48 


0.75 


8 


4.73 


0.80 


9 


4.88 


0.60 


10 


5.00 


0.51 


11 


4.90 


0.55 



Table 4 | Frequency of the labels used by the participants for the 
overall task. 



CHANGES IN THE SIZE OF EMOTION CATEGORIES 

The mean size of each emotion category is presented as a func- 
tion of age in Figure 4. Age effects in the size of emotion 
categories were detected with the Kruskall-Walls test for fear, 
X 2 (dl = 6, N = 135) = 16.39, p < 0.01, and surprise x. 2 (dl = 6, 
N = 135) = 39.90, p < 0.0001. The Dunn multiple comparison 
test showed that the size of the fear category was smaller in the 
5-year-olds than in the older groups, but failed to detect any other 
differences. This test also indicated that the size of the surprise cat- 
egory was smaller in the 5- and 6-year-olds than in the 8-year-olds 
and older groups. Interestingly, the size of the disgust category 
was very small in the 5-year-olds (M = 0.06) and still small in the 
11-year-olds (M= 0.25). 

FREQUENCY OF THE LABELS PRODUCED BY THE CHILDREN 

In the previous sections, we were concerned with the use of 
emotion categories. The labels produced by the children were cat- 
egorized in different emotion categories according to our coding 
scheme. We now turn to the specific labels produced by the par- 
ticipants in order to document the emotional vocabulary in later 
childhood. Table 4 indicates the total number of times a given 
word was used for all the children pooled together. Note that this 
table includes all the words used by children, whether they were 
correct or not. This is why the number of terms in Table 4 is 
different from that in Table 1. Of the 1105 labels produced by 
the children, 255 referred to happiness, 233 to sadness, 319 to 
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FIGURE 4 | Mean size of emotion categories as of function of age. 



Happiness 


Content 


209 


81.96 




Heureux 


16 


6.27 




Joyeux 


7 


2.75 




Bien 


19 


7.45 




Souriant 


3 


1.18 




Trouve ga drole 


1 


0.39 




Total 


255 


100.00 


Disgust 


Degoute 


9 


60.00 




Degueu (lasse) 


4 


26.66 




Aark 


1 


6.67 




Deguste 


1 


6.67 




Total 


15 


100.00 


Sadness 


Decu 


2 


0.86 




A de la peine 


6 


2.58 




Triste 


224 


96.14 




Malheureux 


1 


0.42 




Total 


233 


100.00 




("* hnn i ip 

— j 1 uuuc 


7 


2.20 




En colere 


9 
Z 


n 




Frustre 


4 


1.26 




Fache 


296 


93.08 




Mechant 


5 


1.57 




Furieux 


1 


0.31 




Enrage 


2 


0.63 




En crisse 


1 


0.31 




Total 


319 


100.00 


Fear 


Appeure, epeure, 


I D 


1 1 CO 

I I. Do 




annpi I rant 








A peur 


inn 
I uu 


77 R9 
/ /. OZ 




Inquiet 


4 


3.10 




Panique 


2 


1.55 




Peureux 


3 


2.32 




Effrayant 


2 


1.55 




Effraye 


2 


1.55 




Menace 


1 


0.78 




Total 


129 


100.00 


Surprise 


Surpris 


141 


91.56 




Etonne 


7 


4.54 




Impressionne 


3 


1.95 




Epate 


3 


1.95 




Total 


154 


100.00 



Frontiers in Psychology | Developmental Psychology 



June 2014 | Volume 5 | Article 555 | 6 



Maassarani etal. 



Children's labels for facial expressions 



anger, 129 to fear, and 154 to surprise. Labels referring to dis- 
gust were produced only 15 times, which is very low given the 
number of participants (135) and the number of trials in the task 
(12). 

As one can see from Table 4, the number of different labels 
varied between 4 and 8 per emotion category. It is clear from 
this table that some labels were produced far more often than 
others. The label content represented 81.96% of all the labels 
associated with happiness, triste 96.14% of all those associ- 
ated with sadness, fache 93.08% of all of those associated with 
anger, and surpris 91.56% of all of those associated with surprise. 
The most common label associated with fear was the expres- 
sion apeur (77.52%), followed by three words that we grouped 
together (11.63%) because they shared the same root (peur). Of 
these three words, only apeure was appropriate in the context of 
the task because it refers to the state of the stimulus person. The 
words epeurant and apeurant are not correct because they refer to 
the effect produced by the face of the stimulus person on other 
people. 

As we mentioned before the labels referring to disgust were 
used only 15 times. Among the four different words that were 
used, degoute was the most frequent, with a relative frequency of 
60.00%, following by degueu and degeulasse (26.66%) which are 
familiar expressions. 

DISCUSSION 

The main objective of this study was to investigate whether the 
model proposed by Widen and Russell (2003) could account for 
the labeling of facial expressions in French-Canadian children. 
Our examination of this question included analyses concerned 
with the sequence of use of emotion categories, the accuracy of 
labeling, the number of emotion categories used by the children, 
and the size of emotion categories. 

We first hypothesized that the sequence of use of emotional 
categories by French-Canadian children would correspond to the 
sequence proposed by Widen and Russell (2003). Our results 
strongly support this hypothesis. From the 122 children who used 
between 2 and 5 categories, 88.52% had a response pattern fit- 
ting the model, a value slightly higher than the value (81.30%) 
reported by Widen and Russell (2003) for children between 2 
and 6 years of age. The fact that the children who took part in 
this study were Canadian might explain in part the strong fit we 
observed between our data and the proposed model. One could 
argue that the cultural differences regarding the socialization of 
emotions between English-American and French-Canadian chil- 
dren are perhaps not strong enough to exert an effect on children's 
understanding of emotions, in particular, on the way they inter- 
pret facial expressions. However, our participants were different 
from those examined by Widen and Russell (2003) on the linguistic 
level. The fact that their model accounted for the response patterns 
of French-speaking children suggests that it is more generalizable 
than what was once thought. Of course, additional research is 
needed to determine whether the model could account for the 
labeling made by other French-speaking populations, such as those 
in France, Belgium, and some African countries. 

According to Widen and Russell (2003, 20 1 3) , emotion concepts 
emerge gradually, with their different prototypical components 



(causes, behavioral consequences, facial expressions, emotion 
words, etc.) being added one at a time and not necessarily in 
the same order for all emotions. In the case of disgust, for exam- 
ple, Widen and Russell (2013) found that this emotion is first 
conceptualized as a feeling of unhappiness. Later, the prototypi- 
cal cause is added to the concept, followed by the label, then the 
prototypical behavioral consequences, and finally the prototypical 
facial expression. As children acquire more knowledge about the 
different prototypical components and become able to link them 
together in the proper temporal order, they gradually develop a 
more differentiated script for each basic emotion. This model 
holds that children abstract the prototypical components from 
the various events they observe, meaning that they sort specific 
experiences into general rules or classes. The prototypical cause 
of sadness, for example, may be losing a valued object, its proto- 
typical subjective feeling may be a feeling of emptiness, and the 
prototypical behavioral consequence may be social withdrawal. 

The labeling of facial expressions is illustrative of one part of 
this process, with some facial expressions being linked with emo- 
tion words earlier than other facial expressions. The results we 
obtained in this study generally support the developmental pat- 
tern predicted by the model. As expected, we found evidence of 
improvement in accuracy for fear and surprise expressions, mean- 
ing that children improve their ability to link the prototypical fear 
and surprise expression with words referring to fear and surprise. 
We did not observe improvement in accuracy for disgust expres- 
sions, but, in agreement with the model, performance for this type 
of expression was much worse than for the other expressions. 

Our analyses allowed us to identify when the improvement in 
labeling took place in later childhood. Fear and surprise expres- 
sions were found to have different developmental patterns. While 
the improvement in accuracy took place between the ages of 5 and 
6 for fear expressions, it was more gradual for surprise expressions. 
Our analyses also allowed us to specify the type of differentiation 
accounting for the improvement in accuracy for fear expressions. 
We found that 6-year-olds were less likely than 5-year-olds to 
interpret them as anger. 

The fact that we did not detect an improvement in accuracy for 
disgust expressions is surprising. As shown in Figure 1, accuracy 
for this type of expression was very low in the 5-year-olds and 
remained very low for the next 6 years. Contrary to the suggestion 
offered by Widen and Russell (2003), French-speaking children, 
at least French-Canadian children, do not seem to do better than 
English-American children. If, as they speculated, the word degotit 
is less equivocal than the word disgust because it refers primarily 
to bad food and tastes, this semantic difference does not seem to 
have favored the participants of our study. The fact that children 
tended to interpret disgust expressions as portraying anger is in 
agreement with recent research carried out by Widen and Russell 
(2008, 2010) on the labeling of disgust expressions. Furthermore, 
this observation is not limited to the particular set of photographs 
we used, as Widen and Russell (2003) presented their participants 
with different sets of photographs. 

What could account for the low performance in the labeling 
of disgust expressions? According to the differentiation model, 
children abstract the relations between prototypical facial expres- 
sions and emotion labels from the various events they observe. 
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One possibility would be that children are rarely exposed to words 
referring to disgust, limiting in this way their opportunities to 
abstract the relation between these words and the prototypical dis- 
gust expression. Estimates of word frequency in American English, 
as indexed by the CHILDES database (MacWhinney, 2000), indi- 
cate that children are less exposed to words referring to disgust 
than those referring to happiness, fear, anger, surprise, or sadness. 
There are currently no comparable estimates for French Cana- 
dian children, but the Manulex database (Lete etal, 2004) also 
suggests that words referring to disgust are much less common 
than those referring to other emotions in textbooks intended for 
French children. A second possibility would be that children have 
more difficulty abstracting the prototypical disgust facial expres- 
sion. However, current evidence does not provide support for 
the fact that children lack the perceptual ability to discriminate 
between disgust expressions and other expressions. Gagnon et al. 
(2010) presented school-age children with pairs of facial expres- 
sions and asked them to say which of the two elements matched 
a target facial expression. Performance for trials involving the dis- 
gust face as the target expression was found to be very good, even 
in the 5- and 6-year-olds, and improved only slightly between the 
ages of 5 and 10. 

The differentiation process postulated by Widen and Russell 
(2003, 2013) involves two types of changes in emotion categories. 
As a result of concept formation, children are expected to use 
a greater number of emotion categories when they label facial 
expressions, and the size of their emotion categories (indexed 
by the number of different facial expressions put in a given cat- 
egory) is expected to change over childhood. Categories that 
were the first to emerge in childhood are supposed to nar- 
row as a function of age, while those that appeared later are 
supposed to increase. Our results partially supported these con- 
tentions. We found that the 8-year-olds and older groups used 
more categories than the 5-year-olds (see Table 3) and age dif- 
ferences for the size of the categories fear and surprise were in 
the expected direction. Specifically, the category fear was big- 
ger in the 6-year-olds and older groups than in the 5-year-olds, 
and the category surprise was bigger in the 8-year-olds and older 
groups than in the 5- and 6-year-olds (see Figure 4). Interest- 
ingly the mean size of both categories was substantially lower 
than 1 in the 5-year-olds, meaning that children failed to use 
these categories when presented with facial expressions of fear 
and surprise. 

We did not detect any increase in the size of the category disgust 
as a function of age. Again, this observation was unexpected con- 
sidering the fact that our sample of participants included children 
older than those of Widen and Russell's (2003) study. The mean 
size of the category disgust was substantially below 1 , meaning that 
children rarely put the disgust expression in the proper category. 
Recent evidence gathered by Widen and Russell (2008, 2010) also 
suggests that the labeling of the disgust facial expression has a very 
slow developmental pattern. 

One original contribution of this study was to document the 
children's lexicon in the labeling of facial expressions. We identi- 
fied a total of 33 different words produced by children when they 
performed the task. Only four different words or expressions were 
produced in reference to sadness, surprise, and disgust. The variety 



of terms was somewhat greater for happiness, anger, and surprise, 
with values ranging between 6 and 8. 

One striking feature of Table 4 is the high relative frequency of 
six words or verbal expressions. The words content, triste, fdche, 
and surpris accounted for 82, 96, 93, and 92%, respectively, of all 
the words referring to the categories happiness, sadness, anger, and 
surprise. As for the expression a peur, it accounted for 78% of all 
the words produced in relation to fear. As we mentioned earlier, 
few words referring to disgust were produced by the children. The 
word degoute, along with its familiar form (degeu and degueulasse) 
accounted for 86.66% of them (13 out of 15). It is interesting to 
note that the six words or verbal expressions most used by the 
children are the same as those used by emotion theorists in the 
French literature (Sander and Scherer, 2009). 

The high relative frequency of these six words or verbal 
expressions has implications for designing recognition tasks. Past 
research has used two variants of the choice-from-array task. 
In one variant, participants were presented with one verbal 
label at a time, and asked to point to the appropriate facial 
expression among an array of facial expressions. In the second 
variant, the participants were presented with one facial expres- 
sion at a time, and asked to choose the appropriate label among 
an array of labels. In both instances, researchers interested in 
the recognition of facial expressions in French-speaking chil- 
dren could benefit from presenting their participants with the six 
words or verbal expressions that our participants used the most 
frequently. 

We mentioned earlier that the slow developmental pattern of 
the labeling of disgust facial expressions could result from the 
fact that disgust is not emphasized by North-American culture 
to the same extent as other emotions, making labels referring to 
disgust less accessible for children. The available databases con- 
cerned with the frequency of emotion words in written and audio 
media provide some support for this hypothesis, but additional 
work is required to determine whether this explanation is valid 
for French-Canadian children. As we said earlier, no evidence is 
currently available with respect to the frequency of emotion words 
in this population. 

Fear and surprise expressions were also found to have slower 
developmental patterns than those of happiness, sadness, and 
anger expressions. However, exposure to emotion words does not 
seem to account for these differences as much as is the case of 
disgust. Estimates of word frequency, as indexed by the CHILDES 
(MacWhinney, 2000) and Manulex databases (Lete et al, 2004) 
suggest than English-American and French children are not less 
exposed to words referring to fear and surprise than those referring 
to sadness and anger. 

What other factors could then explain the slow developmental 
patterns in the labeling of fear and surprise expressions? One pos- 
sibility could be that some emotions tend to follow each other in a 
short period of time. For example, many situations conducive of 
happiness are unexpected, meaning that people experience happi- 
ness immediately after having experienced surprise. This is the case 
when people receive unexpected good news or an unexpected gift. 
Several situations conducive of fear are also unexpected. The tem- 
poral proximity between surprise and these two emotions might 
make it more difficult for children to abstract the relation between 
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the surprise expressions and other components of the concept. 
Our results provide some support for this hypothesis, as the most 
common errors consisted in labeling surprise expressions as hap- 
piness and fear. The reason why children had difficulty in labeling 
fear expressions is not clear. The most common errors made by 
the 5-year-olds consisted in interpreting these expressions as hap- 
piness, anger, and sadness (see Figure 2). Performance in the 
6-year-olds was better, but they also tended to interpret fear expres- 
sions as happiness. This type of error is surprising given that the 
two emotions differ in terms of valence. This intriguing finding 
deserves more attention as its robustness needs to be more firmly 
established by future research. 

One limitation of this study concerns the fact that the partici- 
pants were French-speaking children living in a city where English 
is the dominant language. Although our participants had French 
as their mother tongue, and were educated in French, it is possible 
that their understanding of emotion was influenced by exposure 
to English. However, one would expect children living in areas 
where English is the dominant language to use English words 
when performing the labeling task from time to time. None of the 
1105 words collectively produced by the participants were English 
words. The fact that the children did not say words in English does 
not necessarily mean that learning this language has not played 
a role in their categorization of emotions. It is possible that they 
stopped themselves from switching from French to English. We can 
only say that we did not find evidence of this when the children 
performed the task. 

The results of this study indicate that the differentiation model 
proposed by Widen and Russell (2003, 2013) is not limited to 
English-American children but also accounts for the labeling of 
facial expressions in French-Canadian children. Although French 
and English do not partition the emotion domain in exactly 
the same way, these differences do not seem great enough to 
exert an effect on the labeling of facial expressions. The same 
can be said of the influence of the socialization of emotions in 
children. Although, from a constructivist perspective, culture is 
expected to shape emotion concepts, the differences between the 
English-American and French-Canadian cultures regarding the 
socialization of emotions do not appear to be important enough 
to affect the labeling of facial expressions. In order to better assess 
the generality of the differentiation model, future research should 
focus on populations that differ from the English-American pop- 
ulation to a greater extent than what French-Canadians do, both 
in terms of culture and language. 
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